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SUMMARY Hypothalamic-pituitary-gonadotropic activity was investigated in 9 girls with pre-

mature thelarche, and compared with that in 9 healthy girls and 6 girls with true precocious puberty.
The gonadotropin stimulation test with luteinising hormone-releasing hormone was used. Girls
with premature thelarche showed luteinising hormone response resembling that of normal girls,
and follicle-stimulating hormone (FSH) response quite similar to that of girls with precocious
pubetty. This suggests that in premature thelarche there is a partial activation of the diencephalic-
hypophyseal-gonadal axis, which affects FSH only. Premature thelarche therefore, should be
considered as one of the disorders due to altered sensitivity of the hypothalamic receptors which
regulate sexual maturation.

The premature development of the breast without
any other clinical signs of sexual maturation termed
premature thelarche by Wilkins' is not uncommon
in girls under 8 years of age, with the highest
incidence between 1 and 4 years.' 3 Premature
thelarche is not a progressive condition'-2 4 and
therefore, from a clinical point of view, it generally
is not a serious problem.
The pathogenesis of premature thelarche is still

controversial. According to some2 5-7 the premature
development of the breast is due to an abnormal
sensitivity of the target tissue to the small physio-
logical amounts of oestrogens present in early life.
Others6 8-9 suggest that premature thelarche can
be ascribed to an autonomous overproduction of
oestrogens by those ovarian follicles which undergo
cystic transformation and luteinisation between the
first and fourth years of age: in some girls such
hormonal spurts are sufficient to induce a partial
development of the mammary gland, and also a
certain degree of maturation of the vaginal
epithelium.
More recently, on the basis of studies of hypo-

thalamic-pituitary-gonadotropic function, it was
suggested that patients with premature thelarche
might show increased gonadotropin secretion,
which in turn would cause increased oestrogen
production.4 10-11 Such findings however, have not
been confirmed by others.7 12
We report an investigation of hypothalamic-

pituitary-gonadotropic function in a group of 9
girls with premature thelarche, and compare our
findings with 9 healthy girls and 6 girls with true
precocious puberty.

Materials and methods

Nine girls, aged between 1 5 and 6 2 years, with
premature thelarche, were studied; their clinical
data are given in Table 1. Bone age was evaluated
by the TW2 method.'3 The degree of breast develop-
ment was assessed according to the stages given by
Marshall and Tanner.14 The annual growth rate
was calculated by the standards of Tanner and
Whitehouse.'5 Height was evaluated on the basis of
Tonelli's centiles.16

Vaginal smears were stained by the Papanicolaou
method, after fixing in ether-95% alcohol (1:1),
and were interpreted according to Kaufman and
Leeds.'7 Maturation index (MI) represented the
percentage of counted cells divided into a parabasal,
intermediate, or superficial group. An MI of 100/0/0
indicated that vaginal epithelium showed no oestro-
genic stimulation since it was made exclusively of
parabasal cells, whereas if the index moved to the
right (0/0/100)-that is, an increased percentage of
the superficial layers-increased oestrogenic stimu-
lation was indicated.
The gonadotropin stimulation test was performed

in the fasting state at 9 a.m., by a rapid intravenous
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injection of 50 ,ug synthetic luteinising hormone-
releasing hormone (LH-RH). Blood samples were
collected at time 0 and then at 10, 20, 30, 60, and
90 minutes. Separated plasma was stored at -200C.

Follicle-stimulating hormone (FSH) and luteinis-
ing hormone (LH) were assayed in duplicate by
radioimmunoassay18-19 using anti-LH and anti-
FSH sera, absorbed with human chorionic gonado-
tropin (Biodata). Concentrations are reported in
mIU/ml of the 2nd international reference
preparation-human menopausal gonadotropin
(IRP-HMG), so that 1 mIU LH corresponds to
5 ng LER 907.
The gonadotropin response to LH-RH was

expressed in terms of the highest concentrations
(FSH and LH maximum peak) and also of maximum
increment. The statistical analysis was carried out
on the mean ± SEM values obtained in patients
with premature thelarche compared with: (1) a

group of 9 girls, aged between 1 * 5 and 7 years, who
had been admitted to the endocrinology department
on the suspicion of endocrine disorder. All had had
vaginal bleeding, proved in one case to be due to
a foreign body and in the remainder to vaginitis,
and (2) a group of 6 untreated girls with true
idiopathic precocious puberty aged between 1 2 and
6 8 years. All 15 girls submitted to the stimulation
test with their parents' consent.

Significance of difference between the mean

values of the three groups was calculated by the
Student's t test: P<0 01 was chosen as the lowest
limit of significance.

Results

Clinical observation was carried out during a period
of 1 to 21 years (Table 1). The heights and height
velocities of the premature thelarche girls were
normal. Pone age agreed with chronological age
within ± 1 SD. The degree of breast development
ranged between Tanner's B2 and B3 stages. The first
signs of breast development appeared between the
first week of life and age 6 years. A regression to
Bi stage was observed in 3 girls and to B2 in the
others.

In all girls the vaginal smears showed clear signs
of oestrogenisation, slight in 2 and more pronounced
in 7.
The gonadotropin response to LI--RH was

different in the three groups (Table 2). Both maximum
peak and increment (A) of FSH differed from the
values seen in girls with true precocious puberty
(Figs 1 and 3). However, maximum peak and
increment of LH in girls with premature thelarche
were not significantly higher than the values in
healthy girls (P>0 01), and were significantly lower
(P<0 001) than the values in girls with true pre-
cocious puberty (Figs 2 and 3).

Table 1 Premature thelarche: clinical data of 9 cases

Case Age (years) Bone age Height Observation Height Age at Breast stage Vaginal smear
(centile) period (years) velocity onset

(SD) (years) First Subsequent Oestrogenic Ml
observation stimulation

1 3-9 3.8 10 2-5 + 1-0 3 9 B2 B1 Slight 50/40/10
2 2.1 2-3 90 1-5 + 1-0 2.0 B2 B1 Fair 50/25/25
3 5-5 5-3 3 2-5 -I *0 Birth B3 B1 Strong 25/40/35
4 2-7 3-0 50 1-5 -0.6 Birth B3 B2 Fair 50/25/25
5 1-5 1-5 50 2-5 +0-3 1-5 B3 B1 Slight 50/40/10
6 5-3 6-0 25 1-5 +0-2 Birth B2 B1 Fair 50/25/25
7 4-3 4.8 25 1.0 +02 2-0 B2 B2 Fair 50/25/25
8 6-2 7.3 50 1.0 -0 5 6.0 B2 B2 Fair 50/25/25
9 2-0 2*7 75 1*5 +0 8 0*3 B3 B2 Fair 50/25 /25

MI= Maturation index (see text).

Table 2 Baseline plasma values and responses to LH-RH stimulation ofFSH and LH (means + SE) in premature
thelarche, precocious puberty, and normal subjects
Group Basal FSH Maximum Maximum Basal LH Maximum Maximum

(mIU/m/) FSH (mlU/ml) FSH increment (mlU/ml) LH (mlUlml) LH increment
(mIU/ml) (mlU/ml)

Premature thelarche (n =9) 4-1±0*6 27-1±3-4 22-9 ±2*9 1*5±0*1 9*5±1*1 8-0±1*1
Precocious puberty (n =6) 6-2±112 26.0+2.4 20-5+1.8 2.6+0.7 36-6±7-6 34-0±7-4
Normal subjects (n=9) 2-6±0-3 14.4±1-7 11-8±1-8 1-5±0-1 6-5±0-8 5-0007
Significance of differences, P
Premature thelarche v. precocious puberty NS NS NS NS <0.001 <0.001
Precocious puberty v. normal <0.005 <0-001 <0-0025 NS <0.001 <0.001
Premature thelarche v. normal NS <0-0025 <0.0025 NS NS NS

NS = not significant (> 0 01).
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Fig. 1 FSH after LH-RH stimulation in premature
thelarche.
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Fig. 2 LH after LH-RH stimulation in premature
thelarche.

FSH LH

-40-

30-

E 20-

E .

.0.

10

o

eP&e~~~~qol0 o tS

Fig. 3 FSH and LH maximum increment in normal
subjects,

Discussion

Clinical findings in our patients (Table 2) are in
agreement with those already published regarding
the time of onset of precocious breast development,
reversibility of premature thelarche, and absence of
acceleration in both height and bone age.'-4 7

All patients showed signs of oestrogenisation
of the vaginal epithelium, in agreement with
other reports4 7-8 20-22 but not in agreement with
all.1-2 5 9 17
As far as hypothalamic-pituitary-gonadotropic

function was concerned after LH-RH stimulation,
we found increased plasma FSH as is present in
girls with precocious puberty; LH levels however,
were not significantly different from values seen in
normal girls of comparable ages (Table 2 and Figs 1,
2, and 3). The unusual behaviour of gonadotropins
seems to indicate that in premature thelarche a
partial hypothalamic-pituitary-gonadotropic activa-
tion occurs which affects FSH only.
High plasma FSH levels have been observed both

during the first year of life22 and in the early phase
of puberty, when FSH increase precedes that of LH
by about one year.22-23 Since patients with premature
thelarche show not only breast development but
also, according to our findings, constant oestro-
genisation of the vaginal epithelium and increased
FSH production, it seems probable that in premature
thelarche and in early puberty a similar chain of
events occurs.

Premature thelarche might therefore, be included
among the conditions that depend on altered
sensitivity to steroids of the hypothalamic receptors
controlling sexual maturation. If this is the case, a
disturbance of receptors regulating FSH secretion
would cause the early occurrence of thelarche-
usually a transient phenomenon-whereas a dis-
turbance affecting the receptors of both gonado-
tropins would account for the fully developed
picture of true precocious puberty, which is generally
persistent and only exceptionally has been described
as a transient condition.24
From a practical point of view, the present study

emphasises the usefulness of the gonadotropin
stimulation test with LH-RH in girls with premature
breast development, as such a test distinguishes
between premature thelarche and true precocious
puberty.

We are grateful to Dr G Mancuso and Mr G Davi
for the laboratory investigations.
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